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We, ROLLS-ROYCE UMITED, a British 
Company, of Nightingale Road. Derby, In 
the county of Derby, do hereby declare 
the Invention, for which we pray that a 
patent may be granted to us, and the 
method by which it Is to be performed, to 
be particularly described In and by the 
following statement:- 

Thls Invention relates to tumbling 
apparatus, that Is, apparatus comprising 
a cOTtalner In which articles are placed 
■ together with chips of granite or like 
material and water. Kerosene, or oil, 
containing a suspension of an abrasive 
compound, the ccmtalner being then 
rotated so that the articles tumble and 
are deburred and polished by the 
abrasive. . ^. »„ 

.According to the present Invention in 
one aspect there is provided- a method of 
deburrlng or polishing metal parts Which 
method comprises ithe steps of feeding 
the parts into onfe. Inlet, end of a tube 
containing a suspension of abrasive In a 
25 liquid and rotating about a longitudinal 
axis which Is at a substantial auRle to 
the vertical, causing the parts to 
travel continuously from the Inlet end 
to the opposite, outlet, end of the tube 
by means of the rotation of the tube, and 
receiving the parts Issuing from the out- 
let end of the tube. 

According to the present Invention in 
another aspect there Is provided tumbling 
apparatus In which metal parts are 
deburred or polished, by tumbling In a 
suspension of abrasive in a liquid, com- 
prising a rota table tube Into one, Inlet, 
end of which the metal parts are fed, 
said tube being constructed or arranged 
so that by rotatlcn Of the tube the 
metal parts are caused to travel con- 
tinuously from the Inlet end to the oppo- 
site, cutlet end, and means to receive 
the parts Issuing from the outlet end of 
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the tube. Hie tube may be horizontal and 
have an Internal helical thread, or may 
be inclined with Its Inlet end uppei- 
most, or may be both Inclined and have a 
helical thread, for the purpose of caus- 
ing travel of the articles on rotation 
of the tube. In cne preferred arrange- 
ment the tubes are tapered from their 
outlet ends to their Inlet ends, so as 
to be, for example, of frusto-conlcal 
form, and are provided with an Internal 
helical thread, vmlch. Is deep and of 
coarse pitch adjacent the Inlets of the 
tubes graduating to a finer thread of 
less depth adjacent the outlets of the 
tubes. ■ 

According to an important feature of 
the inventlcm, the tube may be lined 
internally with. abrasive-resistant 
material and the helical thread, where 
provided. Is formed 6a. the radially- 
inner surface of the lining. 

According to another important fea- 
ture of the InventlOTi the tube may be 
provided internally with baffle means 
constructed and arranged to reduce the 
rate of ccntlnuous flow of articles 
through the tube. The baffle means may 
comprise cne or more baffle plates which 
block movement of the articles length- 
wise of the tube except through a notch 
which is formed at the periphery of each 
plate. 

According to another feature of the 
invention a plurality of such tubes may 
be provided, the, tubes being arranged to 
be traversed by Qie articles in succes- 
sion by the provision of transfer means 
between the outlet end of one tube and 
the inlet end of the next tube. Ttoe 
articles may be passed through each of 
the tubes, or provision may be made for 
the insertion of articles at an inter-, 
mediate point In the train of tuip6d«-«o 
that articles re''"'"'ng different 



55 



60 



65 



7C 



7E 



8C 



847,660 



processing tines can be dealt with at 
the same time. 

According to another feature of the 
Invention there Is provided for use with 
tumbling apparatus a screening unit com- 
prising a rotatable screening tube pro- 
vided with screening apertures, said 
screening tube being constructed or 
arranged so that, on rotation of the •. 
tube articles fed Into me, Inlet, end 
of the screening tube are caused to 
travel towards Its opposite, outlet, end. 

In a preferred arrangement according 
to this aspect of the Invention, a plu- 
rality of such screening tubes are pro- 
vided througji which those articles not 
falling through the screening apertures 
pass In successloi, there being provided 
transfer means for the articles from the 
outlet end of one screening tube to the 
Inlet of the next. In this preferred 
arrangement the screening tubes are of 
Wire mesh coated with an abrasive- 
resistant Baterlal, and a helical thread 
or beading made of abrasive-resistant 
material Is bonded thereto Internally of 
the tube. 

Some embodiments of tumbling appara- 
tus according to this lnventl<m will now 
be described by way of example. The 
description mates reference to the dla- 
gransnatlc drawings accompanying the pro- 
visional speclflcatlOTi of Application 
No, 18192/56 In which: 

Figure 1 shows the general arrange- 
ment of one embodiment; 

Figure 2 shows one arrangement of the 
tumbler tubes; 

Figure 3 shows the general arrangement 
I of a suitable screening iinlt; 

Figure 4 Is a sectlm througji one form 
of tumbler tube; 

Figure 5 Is a section through a second 
form of tumbler tube, euid 

Figure 6 Is a sectional view of part 
of one form of screening tube, . 
and to the diagrammatic drawings accom- 
panying the provisional specification" of 
Application No. 3©7i9/68 In which: 
I Figure 1 shows a perspective view of 
ttie general arrangement of a tube fitted 
with baffle plates with parts of the 
tube broten away to show the . plates, 
Figure 2 shows an axial section 
) through the tube, 

Figure 3 shows a baffle plate, and 
Figure 4 illustrates a modlflcatlcm of 
^ the arrangement of screening tubes. 

Referring first to ttie drawings accom- 
) panylng the Provisional Speclflcatlrai of 
Application No. 18192/56, the apparatus 
ah own In Figures 1 to 4 conprlses two 
stacks 10 of rotatable tubes 11 through 
which the articles together with chips 
3 of granite or other suitable material 



pass in succession, the articles being 
transferred from one stack 10. to the 
next by an elevator 12. After process- 
ing In the stacks of tubes 11, the 
articles and chips are transferred by a ] 
second elevator 12 to a screening unit 

13 for separation. Ttie stacks 10 of 
tubes, th- elevators 12 and the scraen- 
ing unit 13 are all Immersed in a tank 

14 containing a suspension of abraslva 
compound In kerosene, oil or corroslrai- 
inhlbited water. 

Each stack 10 or. tubes comprises a 
number of tubes 11 'arranged horizontally, 
alternate tubes being offset laterally 8 
to one side of the vertical centre line 
of the stack, and the remaining tubes 
being offset to the other aide of the 
centre line of the stack. In an altar- 
native arrangement, the tubes may be 8i 
Inclined to the vertical with the Inlet 
ends uppermost. 

Uie tubes 11 are provided Internally 
with a lining llo of an abrasive- 
resistant material, such as rubber or . 9 
polyvinyl chloride, and a coarae thread 

15 Is moulded on this lining. Con- 
veniently the linings lla of the tabes 
have all a rlght-4iand thread or have all 

a left-*and thread, and each tube is 9f 
driven in the .opposite dlrecticai to the 
next adjacent tube or tubes. External 
flanges may be provided adjacent the 
ends of the tubes for mounting purposes, 
and a central flange ca. each tube may . 10< 
be provided for tranemisslcn of the 
drive. 

cailps of a selected size, or selected 
sizes, and articles fed into the appro- 
priate end of the top tube of the first la 
stack 10 are tumbled and moved craitl^ 
nuously aiatig the tube by the tliread 16. 
A fixed chute 16 is prorlded at the out- 
let end of the flrat tube so that the 
articles are guided into the adjacent IK 
inlet end of the next lower tube, and 
since the latter has an identical 
thread but is rotated in the opposite 
direction to the first tube, the arti- 
cles are then moved along the second lit 
tube. A similar chute 16 is provided at 
the outlet end of each tube 11 connect- 
ing it with the inlet end of the next 
tube of the stack, so that the arti- 
cles follow a sinuous path tJirough the i2( 
stack. On emerging from the bottom tube 
of the stack, the articles are lifted to 
the top of a second and similar stack 10 
by a worm-type elevator 12. 

The worm- type elevator 12 comprises a 125 
worm element 12a rotating In a vertical 
cylindrical casing 126, and the operat- 
ing surfaces of the element and the 
casing are coated with abrasive- 
resistant material. 
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On discharge from the bottom tube of 
the second stack 10 the articles are 
conveyed to the screening unit 13 for 
separation of the chips and articles. 
6 Where articles of different sizes and 
chips of different sizes have been • 
SsSd through the tubes 11 together the 
Greening unit 13 serves to separate 
them into their size groups again. 
10 one preferred arrangement of screen- 
ing unit shown d la grammatically m 
Figure 3 comprises four horizontal 
sc?eenlng tubes 17 which are JonatJ 'e^ 
mild steel wire mesh coated with rubber 
15 or other abrasive-resistant inaterlal. A 
helical beading or thread Is bonded to 
the inside of the tubes, so that on 
rotatloa of the screening tubes about 
their longitudinal axes mingled _ 
20 articles and chips are carried through 
the tubes 17 or fall through the. mesh on 
to chutes, down v^lch the separated 
articles or chips slide to a respective 
elevator 18 or 19, for example a wom- 
25 type elevator as previously described, 
forconveyance to a delivery chute. 
Chips which are separated out are 
returned to the Inlet of the Ilrst stack 
of tubes 11 for recirculation through 
30 the machine with the incoming articles. 
- The articles and chips which are 
carried throu^ one screening tube 17 
are delivered Into the next screening 
tube 17 down a fixed chute 20 for fur- 
35 Se? separation. The first two screen- 
ing tubes may be of one mesh size and 
the last two screening tubes "^^^ °f . 
^second mesh size. This screening ml t 
18 intended to deal with articles of . 
40 me slS and chips of two- sizes, or. with 
Stlcles of two sizes and chips of one 
size. Oenei^lly. all the chips will he 
returned to the Inlet to the fl^st 
Ttacfc of tubes 11 by the same conveyor. 
: 45 a separate delivery conveyor will 

be provided for each size of article. . 
^ Se sei^ratlon Is assisted by v brat- 
ing the screening tubes, and to th^ end 
the screening unit comprises a vibrator 
i 50 S. vmlch is preferably of 

ma^etlc alternating-current contact- 

"""^nlT^lteniatlve arrangement shown 
in Figure 6. the screening tubes 17 are 
55 iorSf from cylinders lined intemail^^ 
with abrasive-resistant material, and a 
coarse thread 17a Is 
radially Inner surface of the lining. 
T^P screening apertures 176 are pro- 
: 60 ^ded S tS^tlS Of the helical channel 

°^ S^tSlbwe arrangements the screen- 
ing unit 13 forms a self-contained unit 
S^fch is mounted to be readily In ter- 
es changeable with other screening units 



of a potential screening range within 
the general capacity of the machine. 

t5 tank 14 in which the tubes, 
electors and screening unit are housed 
Is provided with a water Jloat valve 24 70 
of the normal ball and valve type to 
cLtroi ?he intake from the mains water 
Xply. and there Is provided a hopper 
Is cStalnlng abrasive, compound which 
is operated by time-cycle solenoid- 75 
operated device 26 to discharge^ addl 
tlonal abrasive compound Into the tank 
at pre-set Intervals of time. A water- 
change valve 27 of the time-cycle 
soSfold-opei^ted type Is also provided 80 
to drain off all the water at pre-set 
time intervals and t° ^^^X^Lik U 
float valve 24 to refill the tank 14 
with fresh water and the l^opper.25to 
?echarge the tank wltH abrasive com- 85 
pound. A circulating pump 28. which Is 
preferably of the self-prlmlng dia- 
phragm type, maintains the water In 
circulation and prevents settllng-out 
of the abrasive compound. The hopper 25 

may be arranged to charge a f^e^ supgy 
of abrasive compound Into the tank wltn 
each charge of parts to ^ J'r°°«^^^- 
inlets to tue train of tubes c cm- 
talned In a stack may be Provided at 
Afferent points In the train so that 
the machine can deal with articles 
requiring different processing times, 
say by reasoi of tHe finish required, 
at me and the same time. ^^^.^-nv 
Figure 5 Illustrates dlagrammatlpally 
anothS preferred arrangement .^ v^lch 
the tumbler tubes 11 are of tapertag 
form from their outlets to ^^Ir ^lets. 
and are rotated about a »iorlzontal axis. i«> 
Se tubes are provided Internally with 
an abrasive-resistant liner as in the 
previously described construction, so 
Sit the articles are passed along the 
Sbe by the thread assisted by a measure 110 
of gravitation, but the helical thread, 
L^sLad Of being unlfom is coarse and 
Sep adjacent the Inlet (smaller dia- 
meter) end graduating ^o a finer. . 
shallower thread adjacent the outlet 
(larger diameter) end. In one cois true 
tlon, for example, the tubes have a 
tacer of 1 In 40, and the thread has a 
TucS Of 1 inch and a dePth of i^lnch 
at the miet end, and has a pitch of 120 
t/sS inci and a depth of l/8th In^ 
li the outlet end of the tube. T^s 
arrangement ensures that the entrance 
to each tube Is cleared qu^^J' ^<*^^ 
that in the event of overloading of me 
tubes the articles can ride over the 

""Instead of being Immersed In a bath 
containing a suspension of abrasive _ 
mterlal In water. Kerosene, or oil, the 



tubes may be fed with the suspenslan 
throu^ a spray 22 located In the Inlet 
to the top tube of each stack, and In 
this case seals are provided between 
each tube 11 and the co-operating chute 
or chutes 16. The suspension may be 
sprayed Into the tube together with each 
fresh charge of parts to be processed. 

The tubes may be made of aluminium 
sheet and driving and mounting flanges 
for the tubes may be In the form of 
aluminium castings. Hie tubes may be 
lined with neoprene, polyvinyl chloride, 
rubber or other suitable abrasive- 
resistant material. 

Alternatively the tumbler tubes and 
screening tubes may be made, complete 
with mounting and driving flanges, from 
wlre-re In forced polyester plastic 
material. The helical thread Is In this 
case fomed Integrally with the tubes, 
no lining being required. 

Referring now to the drawings accom- 
panying the provlslraial specification of 
Application NO. 39719/56, In the modi- 
fied arrangement shown in Figures 1, 2 
and 3, the tube of the tumbling appara- 
tus, as before, consists of a frusto- 
conlcal tube 110 vAilch tapers In dla- 

) meter from Its outlet liCkx to Its Inlet 
1106 and Is supported In bearings (not 
shown) for rotatlcxi about a horizontal 
axis* The tube 110 Is lined Internally 
with rubber or other abrasive-resistant 

j material. 

To prevent the mass frran traversing 
the length of the tube 110 too quickly 
and. thus making necessary a considerable 
length of tube In order to provide an 

) adequate processing time, a series of 
baffle plates ill are fixed In the tube 
110 at regular Intervals along its 
length, designed and. arranged to Impede 
the icngltudinal movement of the tra- 

5 versing' mass, but to ensure a consistent 
flow devoid of the possibilities of 
lodgement with Its associated risk of 
ove I*- processing. The spacing of the 
baffle plates 111 frcxn each other is 

0 sufficient to allow the articles to take 
up any position, at a point v*iere suc- 
cessive baffle plates 111 are nearest 
each other, with a clearance from each of 
the baffle plates. 

6 Each baffle plate 111 In this arrange- 
ment cms-lsts of a disc made from alumi- 
nium or mild steel coated with rubber or 
other abrasive-resistant material, and 
the plane of each disc makes an angle a 

10 with an imaginary plane perpendicular to 
the axis of the tube, the value of a 
being in the range l0°-20°, dependent on 
the size of the articles and on other 
factors. The action obtained with this 

55 sloping arrangement is that the plates 



111 tend to throw back the mass in the 
upstream direction so that" a longer 
processing time is obtained in each 
tube. In the case of articles weighing 
less than about 1 oz. each, it is found 7C 
.that the maximum effective value of a 
is about 10°, since, if the angle is 
higher, articles trapped In the comer 
between the baffle and tube remain 
lodged despite the rotation of tlie tube 76 
because the gravitational effect Is 
insufficient Iti comparison with the 
centrifugal force to dislodge them. For 
parts weighing more than 1 oz. ttte maxi- 
mum effective value of ot is 20°, any 80 
increase beycaid this value tending to 
diminish the throwing-back action. 

A notch 112 is formed in the perl- 
-phery of each plate 111, the notch being 
sufficiently large to allow the artl- 85 
cles to pass through It. "Qie sloping 
arrangement of each baffle plate 111 la 
such that the notch 112 is nearest the 
outlet end of the tube and the parts of 
the plate diametrically opposite the . 90 
notch are nearest the inlet end of the 
tube. The notches of successive baffle 
plates are displaced from each other by 
180° of rotation of the tube. 

Referring now particularly to ©5 
Figure 3 It can be seen that the leading 
edge 112a of each baffle plate, that Is, 
the edge of the baffle plate which parts 
the flow of articles, is bent over 
towards the downstream end of the tube lOO 
to form a lip, the actlcHi of which Is to 
tend to deflect back In the upstream . 
articles which Impinge on or near this 
edge, and that the trailing edge 1126 Is 
bent over towards the upstream end of 106 
the tube to form a Up so that articles 
contacting the upstream face of the 
baffle plate are deflected upstream away 
from the notch 112. 

In one example a rubber-lined frusto- 110 
conical tube 5 ft. long has an inlet 
diameter of 6.00" and an outlet diameter 
of 7.00", and is connected to be rotated 
at a peripheral speed of 80 ft. per 
minute about a horizontal axis. Thus the 115 
"fall" along the tube is 0.100" per foot 
length of tube. In this case a loose 
mass is found to move one foot along the 
tube In 12 seccBids. 

The Inclusion of a series of 120 
specially designed baffles was found to 
increase the traverse, time craisiderably. 
Thus, employing 3 baffles in each foot 
length of tube, the time taKen for the 
mass to traverse a foot length was 125 
Increased to . 6 minutes 12 seconds. T3ie 
number of baffles employed per foot 
length of tube depends on the size of 
the articles. For example, if parts 2" 
long are to be processed, ttie baffles 130 
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must be 2" plus a clearance allowance 
apart at their nearest point, and should 

"^^Cnrorl'o;.';arririlat.s smilar to 
6 those described above may. according to 
a feature of the present Invention, be 
fiMd m the screening tubes to reduce 
the rate of flow through these tubes. 
In a modification of the screening 
10 arrangement previously described, the 
screening apertures may take the form of 
longitudinal slots which run substan- 
tially the full length of the screening 
tubes so that an Increased screening 
15 area Is obtainable. In the arrangement 
nitrated In Figure 4 of the drawings 
the width Of the slots lV<«^?^^^« ?5 
using two such slotted tubes ll^c. 117d 
one, fitting fairly closely inside the 
20 ^er. and is adjusted by rotating the 
tub^s relative to one another, suitable 
tuinlng and locking devices belng^pro- 
vlded. Both of the tubes are lined 
internally with rubber, and the radial 
SB clearance between the outer surface of 
^ tie Ser tube 117c and the 

face Of the outer tube 117d Is 0. 010 In 
Se arrangement In which the Inner dia- 
meter of the inner tube Is 7.5". 
30 six equally-spaced parallel slots are 
formed In both. tubes, and one edge 116 
of the inner tube ii7c Is turned 
inwardly to guide the mass to the slot. 
The rubber covering of the edges of the 
36 slots may be such as to provide slots 
havlnK their axes at an anglB, for 
Simile 350 to the radial direction. The 
IJSSed edge 116 also serves to Improve 
ttre aKltatlon of the mass. 
40 iSf ^ter ttibe Is provided with three 
peripheral mounting and driving flanges 
Slch imiart rigidity to the composite 

'^^Slhere the screening tube Is Provided 
45 with baffles as hereinbefore described, 
toe parts of the inner twbe 117c may be 
held together and stiffened by the 
baffles. 

Thus, the tumbling apparatus 
BO described provides a ccmpletely auto- 
Stic mlchSe for deburring and polish- 
ing articles, which Is suitable for 
remote quality control by closed-circuit 
television. 

66 VfflAT ME CLAIM IS:- «i,o>,,na 
1 A method of deburring or polishing 
metal parts, which method canprlses the 
steps of feeding the parts Into one, 
inlet, end of a tube containing a sus- 
60 pension of abrasive In a liquid and 

?^tatlng about a longitudinal axis which 
is at a substantial angle to the verti- 
cal, causing the parts to travel con- 
tinuously from the inlet end to tne 
65 opposite, outlet, end of the tube by 



means of the rotation of the tube, and 
receiving the parts Issuing frcm the 
outlet end of the tube. _ 
2. Tumbling apparatus In which 
metal parts are debarred or polished by 
tumbling in a suspension abrasive in 
a liquid, comprising a rotatablc tube 
into me. Inlet, and of which the metal 
parts are fed, said Jaibe being con- 
structed or arranged so that by rota- 
tion of the tube the metal parts are 
caused to travel continuously frcm the 
inlet end to the opposite, outlet, end, 
and means to receive the parts issuing 
from the outlet end of the tube. 

3. Tumbling apparatus as claimed in 
Claim 2. wherein the tube Is provided 
internally with a helical O^read. 

4. Tumbling apparatus as claimed m 
Claim 3, wherein said thread Is deep 
and of coarse pitch adjacent *e Inlet 
end of the tube graduating to a threap 
having a finer pitch of less depth adja 
cent the outlet of the tube. 

5. Tumbling apparatus as claimed In 
Claim 3, or Claim 4, wherein the tube 
Ip cylindrical and is arranged 
horizcntally. in 

6. Tumbling apparatus as claimed in 
Claim 2 or Claim 3, wherein the tube is 
inclined with its inlet end uppemost. 

7. Tumbling apparatus as claimed in 
Claim 2 or Claim 3, wherein the tube is 
tS^ered from its outlet end to Jts 
Slet and Is arranged with its longitu- 
dinal axis of symmetry substantially 

'^^"8!°?SilinE apparatus as claimed to 
any of Claims 2 to 7, wherein the tube 
IB lined internally with abraaj^® 
resistant material, and f ^ 
thread, vdiere provided, is formed on 
the radially-inner surface of the 

^^J?^^bllng apparatus as claimed to 
any of Claims 2 to 7, whereto the tjuoe 
is made from wire-reinforced polyester 
Bias tic material. 

^ 10. Tumbltog apparatus as claimed 
in any of Claims 2 to 6, wherein toe 
.tube is provided internally wito baffle 
means constructed and arranged ^to 
reduce toe rate of continuous tlo^ of 
articles torough toe tube without 
imped tog toe conttouous tumbltog 

^°^ll"* Tumbltog apparatus as claimed 
in Claim 10, whereto toe baffle means 
comprises one or more baffle plates 
which block movement of toe articles 
lengthwise of toe tube "cePj^^f",? 
a notch which is foimed. at toe perl 

phery oC each plate. 

12. Tumbling apparatus as claimed 

in Claim 10, wherein when toe tube is 
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provided with more than one baffle plate 
toe notches of successive baffle plates 
are displaced angularly from each other. 

13. Tumbling apparatus as claimed m 
6 Claim 12. wherein successive baffle 

Plates are arranged with "jelr "vo^^f 
displaced from each other by leoP of 
rotaulon of the tube. ^ ,„ 

14. Tumbling apparatus as claimed m 
10 any of Claims 11 to 13, wherein the 

pSte or each plate Is fixed In the tube 
with its plane sloping at an angle to an 
imaginary plane which Is perpendicular 
to the lengthwise axis of the tube, the 
15 arrangement being such that the Portlms 
of the plate diametrically opposite the 
notch are nearest the Inlet end of the 
tube, the portions of the plate adjacent 
the notch being furthest away from the 
20 Inlet end of the tube. m 
IB. TMmbllng apparatus as claimed In 
Claim 14, wherein said angle Is within 
the range .10^-20°. 

16. Tumbling apparatus as claimed m 
25 any of Claims 11 to IB. vtoereln tHe 
leading ed^ of the baffle plate, that 
is, the edge which parts the fltw of 
articles moving on to the edge under 
eravlty. Is bent towards the downstream 
30 Tnd of the tube and afford a lip which 
tends .to deflect the articles back In an 
upstream direction. 

. 17. Tumbling apparatus as claimed in 
any of Claims 11 to 16. wherein tlie 
35 trailing edge of the notch, that is the 
edge opposite to that which parts the 
flow of articles moving on to it under 
gravity, is bent over In an upstream 
direction and tends to deflect the artl- 
40 cles upstream and away from ttie notch. 

18. Tumbling apparatus as claimed in 
any of Claims 10 to 17, wherein the 
baffle means Is coated with abrasive- 
resistant material. 

19. Tumbling apparatus as claimed m 
any of Claims 2 to 18. wherein there Is 
provided a train of tubes arranged to be 
traversed m successlai by the articles, 
and transfer means between the outlet 
end of one tube and the inlet end of the 
next tube. , , „^ in 

20. Tumbling apparatus as claimed .m 
Claim 19 wherein the tubes are disposed 
one above the other in a bank with their 

56 longitudinal axes extending horizontally, 
each tube having Its outlet end adjacent 
the inlet end of the tube next below It. 

21. Tumbling apparatus as claimed in 
any of Claims 2 to 20. comprising also a 

60 screening unit comprising a rota table 
screening tube provided with screening 
apertures, said screening tube being 
constructed or arranged so that, on 
rotation of the tube articles fed into 

65 one, inlet, end of the screening tube are 
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caused to travel t(wardB Its opposite, 
outlet, end. m 

22. Tumbling apparatus as claimed m 
Claim 21, wherein the screening tube 
comprises a cylinder or a frusto- 7 
conical tube provided Internally with a 
helical thread. 

23. Tumbling apparatus as claimed in 
Claim 22, wherein the ithread is of 

coarse pitch and the screening aper- ' 
tures are provided In the base of the 
helical channel of the thread. 

24. Tumbling apparatus as claimed in 
Claim 21 or Claim 22 wherein the screen- 
mg apertures are afforded by slots t 
which extend axlally of the screening 

^^^2B. Tumbling apparatus as claimed in 
Claim 24, wherein the screening tube 
comprises two coaxial tubes fitted ' 
closely one within tiie other, correspond- 
ing longitudinal slots being provided In 
both of the tubes, and the tubes being 
rota table relative to one another to 
adjust the width of the screening aper- 
tures, and vAiereln there is Provided 
means to lock the tubes In their desired 
position relative to one another. 

26. Tumbling apparatus as claimed in 
Claim 26, wherein the outer of the two 
coaxial tubes is lined with rubber or 
other abrasive-resistant material. 

27. Tumbling apparatus as claimed m 
any of Claims 24 to 26. wherein the 
slots extend at an angle of the order 1 
of 350 to the radial direction. 

28. Tumbling apparatus as claimed m 
any of Claims 21 to 27. wherein the 
screening tube is. lined internally with 
abrasive-resistant material, and the 
helical thread, , where provided, is 
fomed on this lining. , . ^ 

29. Tumbling apparatus as claimed 
m any of Claims 21 to 27 wherein the 
screening tube Is formeft from wire- 
reinforced polyester plastic. _ 

30. Tumbling apparatus as claimed in 
Claim 29, wherein the helical thread, 
where provided, is formed integrally 
with the tube. 

31. Tumbling apparatus as claimed in 
Claim 21, wherein the screening tube is 
formed from wire meish. ^ 

32. Tumbling apparatus as claimed m 
Claim 31, wherein the wire mesh is 
coated with abrasive resistant inateriai- 

33. Tumbling apparatus as claimed in 
Claim 31 or Claim 32, wherein a helical 
beading is bonded to the tube inter- 
nally thereof. 

34. Tumbling apparatus as claimed m 
any of Claims 21 to 33. wherein the 
screening tube Is provided with baffle 
means as claimed In any of Claims 10 
to IB. 



35. Tumbling apparatus as claimed in 
any of Claims 21 to 34 wherein one or 

such screening tubes is or are pro- 
vided as a unit which Is mounted to be 
readll^ interchanepable with other units 
having different screening rangps. 

36. Tumbling apparatus as claimed In 
any of Claims 21 to 35. comprising also 
means to vibrate the screening tube or 

^^7! Tumbling apparatus as claimed In 
any of Claims 21 to 36. wherein the pro- 
cessing tubes and screening tubes are 
Smsed in a tank containing the llQUld 
i m which the abrasive Is suspended. 

38. Tumbling apparatus as claimed In 
Claim 37 wherein In operation of the 
apparatus the abrasive and H^^^,^"^ 
ctonged automatically at pre-set Inter- 

° ''^V.'^nn, apparatus as claimed 
any of Claims 2 to 36, wherein a fresh 
supply of abrasive Is charged Into the 



processing tube or tubes with each 

charge of parts to be processed. 26 

40. Tumbling apparatus as claimed in 
Claim 38, wherein the suspension of an 
abrasive In a liquid Is sprayed Into 

the processing tube or the first pro- _ 
cesslng tube together with each fresh 30 
charge of parts to be processed. 

41. Tumbling apparatus, substantially 
as hereinbefore set forth with refer- 
ence to and as illustrated In the 
accompanying drawings. 
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we, ROLIS-ROYCE LIMITED, a British 
Compa^iy. of Nlghtm^le ^o^d, Derby, In 
the county of Derby, do hereby declare 
SlsTJeitlon to be described In the 
40 following statement:- ^,™Minc 
This invention relates to tumbling 
aooaratus, that Is. to apparatus com- 
SSSn container, in which articles 
Se Sfced together with chips of gra- 
AF, nlte or like material and water, kero- 
sen^, or ofl, containing a suspension of 
an abrasive compound, ^Ije container 
toeing then rotated so that the articles 
tumble and are deburred and polished by 
50 the abrasive. " ..^ 

According to the present Invention 
there Is provided tumbling apparatus 
comprising a rota table tube, 'Jf to 
feed articles to be deburred or polished 
65 into one (or Inlet) end of the tube, 
s^ld Sbe being constructed or arranged 
80 that by rotation of the tube the 
articles are caused to travel contl- 
nSousS from the Inlet end to the oppo- 
60 site (or outlet) end. and means to 
receive the articles Issuing from the 
Stlet end of the tube. The tube may be 
horizontal and have an Internal helical 
thread, or nay be inclined with Its 
65 inlet end uppermost, or may be both 

inclined and have a helical thread, for 
. the purpose of causing travel of the 
articles on rotation of the tube. In one 



preferred arrangement the tubes are 
iapered from the Ir outle t ends to the Ir 70 
miet ends, so as to be. for example, 
of frusto-conlcal form, and are pro- 
vided with an internal l^ll*^*^,*?^^;?' 
which is deep and of coarse pitch adja 
cent the Inlets of the tubes ^^"^^^^"8 
to a finer thread of less depth adja- 
cent the outlets of the tubes. _ 

According to a feature of the inven 
tlon. the tube may be lined Internally 
with abrasive-resistant material and BO 
the helical thread, where Provided, is 
formed on the radlally-lnner surface of 
the lining. • . 

According to another feature of the 
invention a plurality of such tubes may 86 
be provided, the tubes ^elng arranged 
to be traversed by the articles in sue 
cession by the provision of transfer 
means between the outlet end ot oae 
tube and the Inlet end of the next tube. 90 
Se articles may be passed through each 
of the tubes, or provision may be made 
for the insertion of articles at an 
mtemedlate point In the train of _ 
tubes so that articles re<l"lrlng dlf 
ferent processing times can be dealt 
with at the same time. 

According to another aspect of the 
invention there Is provided for use 
with tumbling apparatus a screening 
unit comprising a rotatable screening 
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tube provided with screening apertures, 
said screening tube being constructed or 
arranged so that, on rotation of the 
tube articles fed Into one (or Inlet) 
6 end of the screen tube are caused to 

travel continuously towards Us opposite, 

or outlet, end. 

In a preferred arrangement according 
to this aspect of the Invention, a plu- 
10 rallty of such screening tubes are pro- 
vided through vAilch those articles not 
falling through the screening apertures 
pass m succession, there being provided 
transfer means for the articles from the 
15 outlet end of one screening tube to the 
Inlet of the next. In this preferred 
arrangement the screening tubes are of 
wire mesh coated with an abrasive- 
resistant material, and a helical thread 
20 or beading made of abrasive resistant 
material Is bonded thereto Internally of 
the tube. 

Some embodiments of tumbling apparatus 
according to this Invention will now be 
25 described by way of example. 

The description makes reference to the 
accompanying diagrammatic drawings In 
vdilch: ^. 
Figure 1 shows the general arrangement 
30 of one embodiment; 

Figure 2 shows one arrangement of the 
tumbler tubes; 

Figure 3 shows the general arrangement 
of suitable screening unit; 
35 Figure 4 is a section through one form 
of tumbler tube; 

Figure 5 Is a section through a second 
form of tumbler tube, and 

Figure 6 is a sectional view of part 
40 of one form of screening tube. 

Referring to Figures 1 to 4 of the 
drawings, the apparatus comprises two 
stacks 10 of rotatable tubes 11 through 
which the articles together with chips of 
45 granite or other suitable material pass 
in succession, the articles being trans- 
ferred from one stack 10 to the next by 
an elevator 12. After processing in the 
stacks of tubes 11, the articles and 
60 chips pass to a screening unit 13 for 
separation. The stacks 10 of tubes, the 
elevators 12 and the screening \inlt 13 are 
all liranersed in a tank 14 containing a 
suspension of abrasive compound in 
55 corr OS ion- inhibited water. 

Each stack 10 of tubes comprises a 
number of tubes 11 arranged horizontally, 
alternate tubes being offset laterally to 
one side of the vertical centre line of 
60 the stack, and the remaining tubes being 
offset to the other side of the centre 
line of the stack. 

The tubes 11 are provided internally 
with a lining llo of an abrasive-resistant 
65 material, such as rubber or polyvinyl 



chloride, and a coarse thread 15 Is 
moulded on this lining. Conveniently 
the linings 11a of the tubes have all 
a right-hand thread or have all a 
left-hand thread, and each tube Is 7C 
driven in the opposite direction to the 
next adjacent tube or tubes. External 
flanjges may be provided adjacent the 
ends of the tubes for mounting pur- 
poses, and a central flange on each 
tube may be provided for transmlsslai 
of the drive. 

Chips of a selected size, or 
selected sizes, and articles fed into 
the appropriate end of the top tube of 8C 
the stack 10 are tumbled and moved con- 
tinuously along the tube by the thread 
15. A fixed chute 16 is provided at the 
outlet end of the first tube so that 
the articles are guided into the adja- 85 
cent inlet end of the next lower tube, 
and since the latter has an identical 
thread but is rotated in the. opposite 
dlrectlrai to the first tube, the arti- 
cles are then moved along the second 90 
tube. A similar chute 16 is provided 
at the outlet end of each tube 11 con- 
necting it with the Inlet end of the 
next tube of the stack, so that the 
articles follow a sinuous path through 95 
the stack. On emerging from the bottcan 
tube of the st^ck, the articles are 
lifted to the top of a second and simi- 
lar stack 10 by a worm-type elevator 12.. 

The worm-type elevator 12 comprises 100 
a worm element ISa rotating in a ver- 
tical cylindrical casing 12b, and the 
operating surfaces of the element and 
the casing are coated with abrasive- 
resistant material. 1°^ 

On discharge from the bottom tube of 
the secmd stack 10 the articles are 
conveyed to tiie screening unit 13 for 
separatiOT of the chips and articles. 
Where articles of different sizes and HO 
chips of different sizes have been 
passed through the tubes 11 together 
the screening unit 13 serves to sepa- 
rate them into their size groups again. 

One preferred arrangement of screen- 115 
Ing unit shown d la grammatically In 
Figure 3 comprises four horlzraital. 
screening tubes 17 which are formed 
from mild steel wire mesh coated with 
rubber or other abrasive-resistant 120 
material. A helical beading or thread 
Is bonded to the Inside of the tubes, 
so that on rotation of the screening 
tubes about their loigitudinal axes 
the mingled articles and chips are 125 
carried through the tubes 17 or fall 
through the mesh an to chutes, down 
which the separated articles or chips 
slide to a respective elevator 18 or 
19, for example a worm- type elevator 130 



as previously dpscrlbert, for conveyance to 
a delivery chute. Chips which are sepa- 
rated out are returned to the Inlet of 
the first stack of tubes 11 for reclrcu- 
5 ifltlon through the mchlne with the 
Incoming articles. 

•nie articles and . chips which are car- 
ried tnrough one screen Ing tube 17 are 
delivered Into the next screening tube 17 
10 do«i a fixed chute 20 for further separa- 
tlm. The first two screening tubes may be 
of one mesh size and the last two screening 
tubes iray- be of a seccnd mesh size. This 
screening unit Is Intended to deal with 
15 articles of cne size and chips of two 
sizes, or with articles of two sizes and 
chips, of die size. Generally, all the chips 
will be returned to the inlet to the first 
stack of tubes 11 by the same ccnveyor, and 
20 a separate delivery ccnveyor will be pro- 
vided lor each size of article. 

The separation Is assisted by vibrat- 
ing the screening tubes, and to this end 
the screening unit cranprlses a vibrator 
26 21, which Is preferably of the electro- 
magnetic alternating-current contactless 
type . 

In ah alternative arrangement shown 
m Figure 6, the screening tubes 17 are 
30 formed from cylinders lined Internally 
with abrasive resistant material, and a 
coarse thread 17o Is formed on the 
radially Inner surface of the lining, 
■me screening apertures 176 are provided 
36 m.the base of the helical channel of 
the thread. 

In the above arrangements the screen- 
ing unit 13 forms a self-contained unit 
which Is mounted to be readily Inter- 
40 changeable with other screening units of 
a potential screening range within the 
general capacity of the machine. 

The tank 14 in which the tubes, ele- 
vators and screening unit are housed Is 
46 provided with a water float valve 24 of 
the normal ball and valve type to con- 
trol the intake from the mains vater 
supply, and there Is provided a hopper 
25 containing abrasive compound which 
■ 50 la operated by time-cycle solenoid- 
operated device 26 to discharge addi- 
tional abrasive compound Into the tank 
at pre-set Intervals of time. A water- 
change valve 27 of the time-cycle 
55 solenoid-operated type Is also provided 
to drain off all the water at pre-set 
time Intervals and to allcw the water 
float valve 24 to refill the tank 14 
with fresh water and the hopper 25 to 
60 recharge the tank with abrasive compound 
A circulating pump 28, which Is prefer- 
ably of the self-prlmlng diaphragm type, 
maintains the water in circulation and 
prevents settllng-out of the abrasive 
65 compound. 



Inlets to the train of tubes crai- 
talned in a stack may be provided at 
different points In the train so that 
the machine can deal with articles 
requiring different processing times, 70 
say by reason of the finish required, 
at die and the same time. 

Figure 5 illustrates d la grammatically 
anottier preferred arrangement, in vrtilch 
the tumbler tubes 11 are of tapering 76 
form from their outlets to their 
Inlets, and are rotated about a hori- 
zontal axis. The tubes are provided 
Internally with an abrasive resistant 
liner as in the previously described 80 
construction, so that the articles are 
passed along the tube by the thread 
assisted by a measure of gravitation, 
but the helical thread, instead of 
being uniform, is coarse and deep adja- 85 
cent the Inlet (smaller diameter) end 
graduating to a finer, shallower thread 
adjacent the outlet (larger diameter) 
end. In one construction, for example, 
the tubes have a taper of 1 in 40, and 00 
the thread has a pitch of 1 Inch and a 
depth of i inch at the Inlet end, and 
has a pitch of l/5th Inch and a depth 
of l/8th inch at the outlet end of the 
tube. This arrangement ensures that the 95 
entrance to each tube is cleared 
quickly, and that in the event of ovei- 
loading of the tubes the articles can 
ride over the thread. ' .nn 

Instead of being immersed in a hath lOO 
containing a suspension of abrasive 
material In water, kerosene, or oil, 
the tubes my be fed with the suspen- 
sion through a spray 22 located in the 
inlet to the top tube of each stack, 106 
and m this case seals are provided 
between each tube 11 and the 
co-operating chute or chutes 16, 

The tubes may be made of aluminium 
sheet and driving and mounting flanges liu 
for the tubes may be in tiie form of 
aluminium castings. The tiabea may be 
lined with neoprene, polyvinyl chlo- 
ride, rubber or other suitable material. 

Alternatively the tubes may be made, 116 
complete with mounting and driving 
flanges, from wlre-re In forced polyester 
■plastic mterlal. The ballcai. thread Is m 
this case fonned Integrally with the tubes, 
no lining being required. .^.h 
Thus, the tumbling apparatus described 
provides a completely autanatic machine 
for deburrlng and polishing articles, 
which Is suitable for remote quality . 
control by closed-circuit television. 126 

BOULT, WAra: & TENNANT, 
111 & 112, Hatton CJarden, 

London, E.C.I. 
Chartered Patent Agents. 



847,650 

PROVlSiONAL SPECIFICATION 
No. 39719 A.D. 1956 
Improvements In or relating to Tumbling Apparatus 



We, ROLLS-ROYCE LIMITED, a British 
Company, of Nightingale Road, Derby. In 
the County of Derby, do hereby declare 
this Invention to be described In the 
5 following statement:- 

■mis invention relates to tumbling 
apparatus, that is, to apparatus com- 
prising a container in which articles 
are placed together with chips of gra- 
in nlte or lite material and water, kero- 
3?ne, or oil, containing a suspension of 
an abrasive compound, the ccntelner 
being then rotated so that the articles 
tumble and are deburred and polished by 
15 the abrasive. 

in application No. 18192/56 there are 
described arrangements In which the 
tumbling apparatus comprises a rota table 
tube, means to feed articles to be 
20 deburred or polished Into one (or Inlet) 
end of the tube, said tube being con- 
structed or arranged so that by rotation 
of the tube the articles are caused to 
travel continuously from the Inlet end 
25 to the opposite (or outlet) end, and 
means to receive the articles issuing 
from the outlet end of the tube. 

The present Invention relates to 
further features applicable In such 
30 arrangements. 

According to one feature of the pre 
sent invention, trie tube Is provided 
Internally with baffle means constructed 
and arranged to reduce the rate of con- 
35 tlnuous flow of articles through the 
tube, for a given speed of rotation of 
the tube, without Impeding the conti- 
nuous tumbling action. 

■me baffle means may comprise one or 
40 more baffle plates which block movement 
of the articles lengthwise of the tube 
except through a notch which Is formed 
at the periphery of the plate. When more 
than one baffle plate Is employed, suc- 
45 cesslve plates will be spaced from each 
other lengthwise of the tube by a mini- 
mum distance which Is greater than the 
biggest dimension of the articles being 
processed. 

50 In a preferred arrangement,,-^ the tube 
tapers from Its outlet to Its Inlet and 
a plurality of baffle plates, which are 
spaced apart lengthwise of the tube, 
are fixed In the tube. Each baffle plate 
55 has a notch, In Its periphery of such 
size as to permit the passage of the 
articles therethrough, and the notches 
of successive baffle tlates are dis- 
placed angularly from each other; for 
60 example- successive plates may be 



arranged with their notches displaced 
from each other by IBOO of rotation of 
the tube. Each plate Is fixed In tt". 
tube with Its plane sloping at an angle, 
preferably In the range IOP-20O. ^n ee 
Imaginary plane which Is perpendicular 
to the lengthwise axis of the tube, the 
arrangement being such that the por- 
tions of the plate diametrically oppo- 
site the notch are nearest the inlet 
end of the tube, the portions of the 
plate adjacent the notch being furthest 
away from the Inlet end of the tube. 

In this arrangement the leading edge 
of the baffle plate, that Is, the edge 75 
which parts the flow of articles moving 
on to the edge under gravity. Is bent 
towards the downstream end of the tube 
and affords a lip which tends to 
deflect the articles back In an 
upstream direction. The opposite or 
trailing edge of the baffle plate Is 
bent over In an upstream direction and 
tends to deflect the articles upstream 
and away from the notch. 

According to another feature of the 
Invention, the screening apparatus 
described In Patent Application No, 
18192/56 may be modified by providing 
the screening apertures in the form of. »u 
longitudinal slots which run substan- 
tially the full length of the screening 
tubes. An Increased screening area Is 
thus obtained. 

In a preferred arrangement according Bt. 
to this feature of the Invention, two 
tubes are provided with corresponding 
longitudinal slots and are fitted one 
within the other, said tubes being 
rotatable relative to one another, lO" 
whereby adjustment of the size of slot 
Is obtained. A suitable device for 
locking the tubes relative to one 
another is preferably provided. Prefer- 
ably also two tubes are each lined 
Internally with rubber or similar 
material. 

The features of the present inven-: 
tlon will now be described wltH refer- 
ence to the accompanying drawings in 
which:- 

Figure 1 shows a perspective view 
of the general arrangement of a tube 
with parts thereof broken away to show 
the baffle plates. 

Figure 2 shows an axial section 
throu^ the tube, 

Fl0ire 3 shows a baffle plate, and 

Figure 4 Illustrates a modification 
of the arrangement of screening tubes. 120' 



Referring to Uie drawings, the tube 
or the tumbling aPParatais consists of a 
frusto-conlcal tube 110 which tapers In 
diameter from Its outlet UQi to Its 
5 iS U06 and Is supported In bearings 
Sot shown) for rotation about a hori- 
zontal axis. The articles to ^ Pi-o-_ 
cessed, together with granite chips or 
the like, a quantity of abrasive 
10 mterlal together with olVon'I^MMto? 
vater containing a corrosion Inhibitor, 
are deposited in the rotating tube at 
Its small diameter end. The tube 110 Is 
lined internally wltii rubber or other 
15 abrasive-resistant material. 
^ As described In Intent Application 

No. 18192/56. a plurality of such tubes 
are arranged In series in one or more 
Snte. The mass of articles and chips 
20 traverses the tubes In succession and 
passes to a screening unit (not shown) 
Slch separates the articles and chips. 

To prevent the mass from traversing 
the length of the tube 110 too qulc^ 
25 and thus making necessary a considerable 
^ngth Of tube m order to provide an 
adequate processing time, a series of 
baffle Plates 111 are fixed In the tube 
110 at regular Intervals along Its 
30 length, designed and arranged to Impede 
the longitudinal movement of the tra 
versing mss, but to ^n^^f,,^.^^, 
flow devoid of the possibilities of 
lodgment with Its associated risk of 
; 35 over-processing. The spacing of Uie 
baffle plates 111 from each other Is 
sufficient to allow the articles to take 

any- position,, at a point Where suc- 
cessive baffle plates 111 are nearest 
^ 40 each other, with a clearance from each 
of the baffle plates. 

VAch baffle plate 111 In this 
ariSSr^; consists of a disc made from 
alwriTlum or mild steel coated with 
45 rubber or other abrasive-resistant 
i material, and the plane of each disc 

^tes an angle a with an Imaginary Plane 
perpendicular to the axis of the tube, 
Se value of a being In the range 
RO 100-20°, dependent on the size of the 
^ articles anion other factors. The 

actlm obtained with sloping 
arrangement Is that the plates Hljen^^ 
to^row back the mass In the upstream 
^ 65 direction so that a lo"f J^JT^^.^^^^^ 
time is obtained In each tube. In the 
case of articles weighing less than 
abSt 1 oz. each. It is f^ond that the 
naxlmum effective value « « ^^^^""'^ 
60 lOO, since. If the angle Is hl^r, 
: articles trapped In the f^J^j^^^^^" 

thP baffle and tube remain lodged 
despite t^e rotation of the «^»«^^cause 
the gravitational effect Is Insufficient 
: 65 S cSTiarlson wltli the centrlfu^l force 



to dislodge them. For parts ««i8h^g 
more than 1 6z. the maximum effective 
!^We oTa is 20°. any Increase beyond 
this' value tends to diminish the 
throwlng-back action. 

A notch 112 is formed In the perl 
phery of each plate HI, the notch 
being sufficiently large to anow the 
Trtlclls to pass through It. The slop- 
ing arrangement of each baffle plate 75 
111 is such that the notch 112 Is . 
nearest the outlet end of the tube and 
the parts of the plate diametrically 
opposite the notch are nearest the 
InSt end of the tube. The notches of 80 
successive baffle plates are displaced 
tvm each other by 1800 of rotation of 

the. tube. 

Be ferrlng now particularly to 
Figure. 3..1t-can.be-8een. that the lead- 85 
Ing edge 112a of each baffle plate, 
iSft if. the edge of the baffle plate 
which parts the flew of articles, is 
^ent <^r towards the dc^nstrea^ end 
of the tube to fom a IIP, the action eo 
ot which is to tend to deflect back In 
^e upstream direction articles whl^ 
ImplnS on or near this edge, and that 
Se tilling edge 112b Is ^nt over 
towards the upstream end of the tube wd 
l77o^ a UP so that --^'l^^^V^^f''- 
Ing the upstream face of the baffle 
S&te are deflected upstream away from 

eia^ple a rubber^llned 100 
frusto-conlcal tube 5 ft. long has an 
inlet diameter of 6.00- and an outlet 
diameter of 7.00-. and Is connected to 
be rotated at a Peripheral speed of 
To ft: per minute about a horizontal 105 
axis. Thus thfe -fall- along the tube 
la .100- per foot length of tube. In 
this case a loose mass Is found to 
move one toot along the tube In 
12 seconds. . , 

•me inclusion of a series of spe 
clally designed baffles was found to 
licrSse thftiaverse time considerably. 
tSus. employing 3 baffles In each foot. 
Sngth Of tube, the time taken for the 115 
mass to traverse a foot length was 
^SSeased to 6 minutes 12 seconds The 
number of baffles ^^^^^^^ 'lt\, 
length of tube depends on the size or 
the articles. For example. If parts 
2- long are to be processed, the 
Ltnet must be 2- plus a clearance 
au^nce apart at their nearest point, 
and should thus be, say, 3*- apart. 

•me screening unit (not shown) 
comprises one or more ^^^"-^^[l^l^ 
tubes, each of which Is adapted to be 
rotated about Its cwn axis. This ^s 
will be arranged horizontally so 
when the mas of articles and chips is 



deooslted in the tube at Its smaller dla 
meter end. rotetlon of the tube causes 
^?Lss to gravitate towards the oppo- 
X^nd. Thrscreenlng tubes are pro- 
V 5ed Slth screening holes In Uielr 
^^rlpherles which serve to separate the 
Stlcles and chips, the size of Jhe 
Screening roles, articles and chips 
?:Sg seLcted in relation to each oUver. 
, one or more baffle plates similar to 
those described above "^y' ^'^^^!'^"*^^^" 
a feature of the present Inventlcn. be 
fl2d in the screening tubes to reduce 
the rate of flcM through these tubes. 
5 in a modification of the screening 
arrangement described In Patent 
tSllcatlon NO. 18192/56. the screening 
aj^rtures may take the form of Jj^f 
dlnal slots which run substantially the 
0 full length Of the screening tubes so 
that an Increased screening area is 
Obtainable. In' the arrangement 
Jmstrated in Figure 4 -of the drawing 
the width of the slots Is adjustable by. 
.5 Tln^two such Slotted tubes 117c.ll^ 
one fitting fairly closely Inside the 
other, and Is adjusted by rotating the 
tubes relative to one another, suitable 
Sln?^id locking devices P^^;^^. 
50 vlded. Both of the tubes are ll^ed Inter 
Jally with rubber, and the radial clear- 
ance between the outer surface of the 
Inner tube li7c and the Inner surface of 



tiie outer tube il7d la .0^0 In one 
arrangement m which the inner diameter 35 
of the inner tube is 7.5». 

Six equally-spaced parallel slots 
are formed in both tubes, and one edge 
116 of the inner tube li7c is turned 
inwardly- to guide the mass to tiie slot 40 
■me rubber covering of the edges of the 
slots may be such as to provide slots 
having their axes at an angle, for exant- 
pje 36°, to the radial direction. The 
intumed edge 118 also serves to Improve 46 
the agltetlon of the mass. 

The outer tube is provided with three 
mounting and driving flanges which 
Impart rigidity .to the conposlte tube. 

^ihere the screening tube is Provided 50 
with baffles as hereinbefore described, 
Se parts of the Inner tube li7c^may be 
held together and stiffened by the 
baffles. 
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